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Abstract

Introduction

Tissue interfaces such as basal lamina have
been traditionally investigated in transmission
electron microscopy by sections cut vertical to
the lamina, presenting information restricted to
a sing l e ul trathin plane. In order to overcane
this limitation, a methodology for surface
visualisation of the underside cell membranes of
the amniotic epithelium, the upper and lower
basal lamina surfaces, and their r e lationship to
the stromal collagen has been devised.
This
involves
a lkaline ,
detergent
or
enzymatic
loosening and/or removal of the epithelial
monolayer prior to fixation, followed by dry
fracture after critical point drying.
In this
way we have visualised large areas of all
interfaces and the inter-relationships between
these elements during the process of strcxnal
collagen production by the amniotic epithelial
cells .

The basement membrane or basal lamina is a
structure found distributed throughout virtually
all tissues of the body. The basal lamina
functions as a structural boundary between
connective tissue and epithelia, muscle and
peripheral nervous tissue (1 2) and also has the
ability
to
influence
the
exchange
of
macromolecules and cells across these barriers.
In developnent,
wound healing and tissue
regeneration, basal laminae provide a migratory
substrate which may have positional information
and provide developnental signals (4, 5, 7, 8-10,
14, 16, 17).
The basal lamina may a l so be
responsible for the polarisation of attached
epithelial cells, possibly by the organisation of
their cytoskeletal elements (11) . In metastatic
invasion, the neoplastic cells have been shown to
lack continuous basal lamina possibly as a result
of tumour cell production of collagenase , or
alternatively as a result of insufficient
production of extracellular matrix materials and
their assembly by non-neoplastic epithelium (6).
Amnion has in some instances been used as an
experimental model systen in metastasis (2). In
our own studies on human amniotic membrane we
have attempted to visualise the mechanism whereby
a significant proportion of the strcxnal collagen
has been shown to originate frcm the cells of the
amniotic epithelium (2). This is of imµJrtance
in understanding ho.v the tissue architecture is
maintained throughout gestation, and may give
insights into the problem of preterm rupture of
fetal membranes, which account for a small but
significant proportion of premature births.
Al though recent advances in basal lamina
characterisation have been made with the use of
irrmunocytochemical
probes
to
individual
ccmponents, the vast majority of ultrastructural
observations have been restricted to transmission
electron microscopy of thin sections cut
vertically to basal lamina itself. Although this
approach has been fruitful (see 1 for review) the
content of a thin section is limited to the plane
in which it was cut, and it is therefore
difficult to reconstruct in detail the surface
structure of the interfaces between several
tissue layers even using freeze fracture (13). In
spite of the level of interest of basement
membrane function, the overall architecture of
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post fixation with l.00%Oso , also in the same
4
buffer, after which the tissue was dehydrated in
a series of ascending concentrations of ethanol
and critical point dried fran liquid co using
2
Freon 116
( 'Arklone'
ICI UK Ltd)
as the
intermediate solvent.
After critical point drying, the tissue was
rrounted on a Cambridge stub with 'Ecobond',
(Hitek Ltd, Scunthorpe, DN15 BNN, UK) a silver
colloid and adhesive mix, and allowed to dry. At
this stage a second Cambridge stub with an
'adhesive tab' (Agar Aids, Essex, SM24 BDA, UK)
was firmly pressed against the surface of the
tissue, and the t= separated by a straight pull
without any shearing movement.
Both surfaces
were then sputter coated with 5 nm gold, and
examined in an ISI SS40 SEM at an accelerating
voltage of 25 kV.
For transmission microscopy similar pieces
of extracted and fixed tissue were flat embedded
in an Epon/Araldite mixture after dehydration,
sectioned with a diamond knife, and viewed in an
AEI 801A TEM at an accelerating voltage of 80 kV.

the basal lamina and its relationship with the
tissue either side is still [XX)rly characterised
(1, 7, 15). Our =
studies of extracellular
matrix production by human amniotic epithelial
cells at gestational term suggest that there is
simultaneous deposition of basal lamina and
stranal canponents by the epithelium in vivo. In
spite of the fact that the epithelium is
separated by the basal lamina from the stroma,
stromal collagens must be transported across this
apparent barrier of the basal
lamina
in
relatively large amounts (2). It was in order to
study this phenanenon that we have attempted to
devise a methodology which allowed access to the
surfaces of the basal lamina using SEM, whilst
maintaining the organisation of the associated
stranal matrix. We feel that the metl1od may also
be
equally
applicable
to
basal
lamina
investigations at other sites.
Materials and Methods
Placental Membranes
Placentas were obtained at Caesarian section
between 37 and 39 weeks of gestation.
The
reflected membranes were removed with scissors
and washed three times with 100-150 ml of
phosphate buffered saline (PBS).
Incubation of
15-20 mins in PBS reduced the adhesion between
amnion and chorion and allowed separation of the
layers with fine forceps.
Procedures for Cell Removal
The washed tissue was extracted with 0.2 M
NH OH (arrmonium hydroxide) for times ranging from
4
30 minutes to 2 hat ambient temperature . Pieces
about 2 an x 2 an were incubated with vigorous
shearing across the epithelial surface by manual
squirting using a Pasteur pipette .
This was
repeated about twenty times at 5-15 minute
intervals.
The solution was replaced once or
twice during the course of the extraction. SOS
(sodium dodecyl sulphate) was used at O. 2%
(aqueous) or 1. 0% w/v for times ranging from 30
minutes to 2 hours. Shearing of the tissue was
performed as
above.
In each case,
these
variations gave rise to no significant change in
the outcane. SOS supernatants were more viscous
than arrmonia and had a tendency to foam during
shearing, and so were replaced rrore often (5
changes). In practice, the SOS treatments were
considerably less convenient to perform.
For exposure of basal lamina surface with
trypsin, the same procedure which liberates
viable cells fran the amniotic epithelium was
used (3). The washed and separated amnion was
digested briefly in 30ml PBS lacking divalent
cations, but containing O. 05% Trypsin and O. 02%
EDTA (ethylenediaminetetraacetic acid) for 15-20
rnins at 37°C to remove red blood cells and small
blood clots.
This was followed by a further
incubation at 37°C in 70ml of fresh Trypsin-EDTA
for 60-75 mins, with intermittent agitation.
Electron Microscopy
After the above incubations and extractions
the pieces of amnion were fixed in 2. 5%
glutaraldehyde in M/15 Sorensen's phosphate
buffer (pH 7.2, 270 moSIOOl vehicle oSIOOtic
pressure) for a minimum of lh, and sometimes
overnight, followed by 3 buffer washes and lh

Results and Discussion
Previous studies (2) had sh= that although
sorre of the amniotic epithelium could be removed
using microscalpels without prior enzymatic
digestion or incubation with alkali or detergent,
the basal lamina was invariably removed with the
cells, exposing only stranal collagen. It was as
a r e sult of this finding that the previously
described incubations and digestions described in
Materials & Methods were carried out. Clearly,
the original intention was to remove cells
cleanly, exposing the surface of the basal lamina
for direct SEM examination, which was routinely
ca=ied out in all treatments.
However, on
examination of these treated specimens it was
observed that in many cases, sane cells remained
on the surface despite the extensive washings
performed after enzymatic lysis, alkaline or
detergent incubation. As a consequence of this
finding, it was decided that these regions of
attached cells might well provide
further
information about the cell-basal lamina-stranal
interfaces if they were mechanically removed by
dry fracture after critical point drying.
Thus
three consecutive observations were carried out
on each specimen:
1) Observation of the 'cell
free ' basal lamina, after trypsin, NH OH or SDS
4
treatments. 2) After this examination, the stubs
were dry fractured as described and observations
were made of both exposed surfaces (termed
surface 1 for the upper fracture surface, and
surface 2 for the lower surface exposed (see
Diagram 1).
In the initial observations of regions where
cells remained on the surface of the basal lamina
after extraction, some cells appeared loosely
attached whereas others were rather more firmly
attached. Consequently, as sh= in diagram 1,
there were three potential surfaces to which the
adhesive material of the stub applied to the
tissue may adhere, namely exposed basal lamina,
the upper (apical) membranes of loosely attached
cells, or the apical membranes of firmly attached
cells. When the adhesive stub was separated, the
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areas of exposed basal lamina were rerroved
exposing underlying stranal collagen. Where the
adhesive made contact with the loosely adherent
cells, these were removed ' in toto' leaving the
cell-basal lamina interface exposed. Where the
cells were firmly attached, either the cells
themselves fractured, leaving internal cellular
remnants on both surfaces, or the whole cell and
under 1ying basal lamina were rerroved, again
exposing stranal collagen. The material removed
fran the surface was coated and examined as well
as the original tissue, so that both sides of
e.ach fracture face were observed.
Although we have made no attempt to date to
relocate precisely the two halves of the
fracture, this would be a relatively simple
procedure for visualising ccrnplementary surface
details in a somewhat simpler, if cruder method
than complementary freeze fracture replicas, with
the added advantage of the l!Rlch larger areas of
surface available for examination (several nrn 2 )
by the SEM method.
Structure of Amnion a fter Cell Renoval
The tissue morphology after extraction by
NH OH, SOS and Trypsin will be considered
4
separately in tenns of in situ cell response, the
cell undersides after rerroval by dry fracture,
and the appearance of the originally exposed
basal lamina.
Cell Rerroval by NH OH
4
The majority of the amnion surface was
ccrnpletely cell free after NH OH treatment, but
4
in a few restricted areas, some cells were
visible, either as single, rounded cells, or
=11
groups
which
retained
a
flattened
morphology,
but with some cell
separation
(Fig .1 ) . After dry fracture , the group of cells
rerroved by fracture at surface 1 (Diagram 1)
showed little retention of cell-cell attachments
(Fig. 2) . Higher resolution observations of the
underside of these cells showed some fractured
cells suggesting retention of cellular material
on the basal lamina, whereas intact cells were
indicative of a 'clean' separation between the
cell underside membrane and the basal lamina,
(Fig. 3). Very occasionally, cells were removed
with the basal lamina attached, showing the
underside of this layer, with some remnants of
stranal collagen fibrils (Fig.4).
The appearance of the surface of the basal
lamina after NH OH was consistent over large
4
areas exposed by the initial extraction, and was
characterised by highly convoluted topography, as
might be expected fran the control unseparated
tissue.
Indeed, it was difficult to visualise
the basal lamina in these preps as a sheet,
largely because of the presence of both single
fibrils and bundles of stranal collagen at the
surface (Figs. 5,6,7).
One feature of this
material was the bundles of fibres, which
appeared to be restricted to the original
positions of the cell margins (Figs.5,6).
At
higher magnification, more amorphous material is
apparent, consistent with the appearance of the
basal
lamina
in section
(Fig. 7) .
Similar
concentrations of fibrils, and the maintenance of
the corrugated surface were confirmed by TEM of
vertical sections
in material after NH OH
4
extraction (Fig.BJ.
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Cell Removal by SOS
The cell response to SDS extraction in those
snall and limited regions where cells persisted
was similar to the NH OH e xtracted tissue,
4
although few rounded cells were observed. This
was confirmed by examination of the cell
undersides exposed as surface 1 by dry fracture.
The cell undersides displayed were of flattened
cells, retaining sane cell to cell attachment in
small groups (Fig. 9) .
Detailed examination of
these cell undersides revealed a morphology
consistent with a 'clean' separation between the
cells and the basal lamina, with the undersides
of all membranes showing a grooved appearance
consistent with the exposed ridges of the basal
lamina (Fig.10). The basal laminal surface was
similar to the NH OH extracted material, with the
4
same cell margin pattern of stranal collagen
fibre
bundles
(Figs.5,10,11).
At
higher
magnification, smoother regions of basal lamina
surface were more apparent (Fig .12) which may
reflect slightly better washing of the detergent
extracted residue fran the surface of this region
in contrast to the NH OH extraction, as vertical
4
TEM sections fran SOS extracted tissue (Fig .13)
show a similar appearance to the NH OH sections
4
(Figs.BA, BB).
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Figure Legends
Figs. 1-8.
NH 0H Extraction. Figs. 9-13
4
Extraction. Figs. 14-19 Trypsin Extraction.

SDS

Fig. 1. Survey micrograph of an area of cell
retention after NH 0H extraction.
A few cells
4
are rounded, but the majority retain their
flattened
epithelial
form,
although
sane
separation is apparent. Field width = 115 µm
Fig. 2. Dry fracture after NH 0H extraction, with
4
the cell undersides viewed after removal frcrn
the basal lamina (surface 1). The cells show no
retention of cell to cell attachrrents.
Field width= 126 µm
Fig. 3. Detail of Fig. 2 (Dry fracture, surface
1) showing relative ly flat cell undersides with
numerous projections. Two cells appear to have
fractured through the cytoplasm (arrowed) and one
cell shows a flattened grooved underside membrane
(M) , and also sane retention of the basal lamina.
(B) . Field width = 34 µm
Fig. 4. Further detail of Fig. 2 showing a rrore
extensive region of cell underside with attached
basal lamina.
Stranal collagen fibres still
adhere to the underside of the basal lamina.
Field width= 34 µm
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Fig . 5. NH 0H extracted amnion, viewed directly
4
(without
fracture) in a cell free region.
Bundles of strcrnal collagen fibres are apparent
at the surface of the basal lamina, distributed
as though they were concentrated at the cell
margins. Field width = 42 µm
Fig. 6. Detail of Fig. 5 showing both single
fibres and bundles of stranal collagen on the
surface of the basal lamina. Field width= 12 µm
Fig. 7. Further detail of Fig. 5 showing the well
retained topography of rrembrane/basal lamina
interface, collagen fibrils and granular and
arrorphous cat1p0nents of the extracellular matrix
after NH 0H extraction. Field width= 3.7 µm
4

,("

.

Fig. 8A TEM of vertical section through basal
lamina and underlying strcrnal collagen after cell
removal with NH 0H, showing the retention of the
4
original cell-basal lamina profile. Sub optimal
embedding has given rise to the white circles
visible in the tissue. Several stranal collagen
fibre profiles are visible above the basal lamina
(arrowed) .
Field width = 5. 9 µm
Fig. 8B Control material, non extracted, for
corrparison with Fig.SA. Field width= 6.9 µm
Cell Removal by Trypsin
The removal of cells frcrn the surface of the
basal lamina with trypsin produced a significant
difference in both cell response and basal lamina
appearance in ccrnparison to NH 0H and SDS. This
4
is perhaps to be expected in view of the
proteolytic nature of the enzyme , and the
liberation of living cells in contrast to the

8B
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Fig. 9. Underside of cells removed by dry
fracture (Surface 1) after SDS incubation.
Individual cell profiles are apparent in the
groups ?f cells. A cleaner and rrore consistent
separation seems to have oc=red in this
instance than with the J\,'H 0H treatment.
4
Field width= 125 µm

Fig. 10. Detail of Fig. 9.
The underside
membrane of the cell has a grooved rrorphology,
consistent with, and canplementary to the ridges
on the surface fran which it was separated (cf.
Fig.11). B = basal laminal adherent fragment.
Field width= 42 µm

Fig. 11. SDS exposed surface of basal lamina at
same magnification as Fig. 10. The =rrugated
surface and fibre bundles are similar to the
NH 0H extractions. Field width= 42 µm
4

Fig. 12. Detail of Fig. 11, showing the ridges in
the surface of the basal lamina, with a bundle of
strat1al collagen fibres on the surface. A fe,,
holes are apparent in the basal laminal surface,
showing underlying stranal =llagen (arrowed).
Field width= 11.4 µm

extracted cellular remains (Fig .13) produced by
NH OH and SDS. All the cells remaining on the
s~face of the basal lamina showed sane degree of
rounding (Fig .14) which is typical of the
response
of
cells
separated
fran
their
substratum. The incubation, although extended,
is similar to the standard trypsinisation
protocol employed to remove the same cells from
the growing surface during routine tissue
culture. The overall majority of cells displayed
a microvillous surface rrorphology. In a few of

the cells removed by dry fracture however, the
grooved underside membrane morphology observed
with SDS extraction was still apparent (Fig.15).
The appearance of the exposed basal lamina after
trypsin is relatively smooth. This finding is in
contrast to the NH 0H and SDS extractions, where
the
cells
are 4 extracted
and
do
not
physiologically change shape during separation
fran the substratum, and the corrugated nature of
the basal lamina/ cell membrane interface is
maintained.
Trypsin also affects the basal
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canponents. SOS (at 0.2%) is ionic and fonns a
sulphated acidic canplex which will denature and
extract proteoglycans and solubilise proteins and
rrembranes.
In contast to both NH OH and SOS,
trypsin proteolytically digests a w'lde range of
biological rrolecules, including canponents of the
basal lamina.
Despite these differences of
action, and the various possibilities for the
plane of fracture, interpretation of the level of
tissue
separation
has
proved
relatively
straightforward, and sufficient features were
revealed consistently to allow interpretation of
the tissue organisation. This type of approach
could be extended by both biochemical analysis
and characterisation of the extracted material,
and also in situ inrnunocytochemical labelling of
specific canponents after different extraction
procedures. These results clearly suggest that
the laminal matrix of the human amnion, and
perhaps that of other developing tissues, should
be
viewed
as
functiona lly
porous
to
macrarolecular fibrillar canplexes, rather than
an impermeable diffusional barrier (2).

Fig. 13. TEM of vertical section through SOS
extracted tissue, showing a separated but loosely
adherent cell layer of detergent extracted cells,
which consist mainly of keratin filaments.
Field width= 21.8 µm
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lamina directly, in that in sore areas, stranal
collagen fibres are exposed, as a result of
proteolytic thinning and rerooval of the basal
lamina, a process which also contributes to the
SIIDOth appearance of the residual basal lamina in
these preparations (Fig.16). Another feature of
trypsin extraction not apparent in the NH 4OH/SDS
treatments is the number of stranal c6llagen
fibres directly attached to the cells (Figs.14,
17) which provide a fairly graphic derronstration
of the connections made by stranal collagen
fibres across the basal lamina 'barrier ' between
the
cells
and
strana.
The
cell
margin
distribution of stranal collagen fibre bundles
observed after NH OH and SOS is not apparent in
4
the trypsin treated tissue (Fig.18), perhaps
because
of
proteolytic
and
cell mediated
disruption of fibril organisation.
In
dry
fractured undersides of the basal lamina itself
after trypsin digestion, the passage of stranal
collagen fibrils directly through the basal
lamina is also clearly apparent (Fig.19).
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Discussion with Reviewers
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power
transmission
electron
micrograph?
D.R. Abrahamson: You suggest in Figure 19 that
sane collagen fibrils project through the
basement membrane. Why has this unusual feature
not been seen previously in TEM studies?
Authors: The answer to these points is really
the reason for the efforts to produce the
alternative methodology described, which allows
the interfaces in basal laminal structures to be
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We do have TEM
micrographs which indicate the reviewers' points,
but we feel that there is a basic limitation of
the vertical thin section approach, which is
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event is perhaps of low frequency, or follows a
course
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with
its
visualisation in thin sections, then it is
unlikely to appear. Consequently it will remain
undiscovered
until
shown
by
alternative
methodology.
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Fig. 18. Surface of basal lamina after trypsin,
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fibres present displaying a r e latively even
distribution. Field width= 14.0 µm
Fig. 19. Underside of basal lamina exposed by any
fracture as surface 1 after trypsin extraction.
Many fibres appear to be running into, and
therefore, by inference, across the basal lamina.
Field width= 5.9 µm
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organisation of the glcrnerular basement membrane
as revealed by a deep etch replica method. Cell
Tissue Res 242, 33-39.
14. Liotta~, Lee 0tv, Morakis DJ (1980) . New
method for preparing large surfaces of intact
human basement membrane for tumour invasion

T.F. Robinson: Which features, characteristic of
each of the three methods of preparation, are
most closely equivalent to basal lamina structure
in the living state?
B. Persky: Several laboratories use the human
amnion as an in vitro rrodel to study turror cell
invasion. This study clearly illustrates that
the chemicals and techniques used to prepare
amnions for invasion assays are critical. Would
the authors speculate which preparative technique
would enhance tumor cell attachment and or
invasion?
Authors: Although the amronia treatment might
appear the most chemically rigorous, it would
perhaps be the most optimal in the suggested
situation.
This is because although trypsin
might appear the mildest and rrost 'biological' in
its effects, it may well cleave attachment
molecules, such as fibronectin, which are known
to be necessary for the attachment and migration
of cells subsequently inoculated on to the
exposed surface. This would also be the case for
detergents. However, as in all systems, any use
of these extraction techniques for preparing
substrata for living cells would be best canpared
side by side. In this way, a re-inoculation of
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amniotic epithelial cells might also indicate
which exposed substratum retained the rrost 'life
like' characteristics.

amorphous matrix" (Laurie, G.W. et al, J. Cell
Biol. 95, 340- 344, 1982).
Within the human
amnion fine filaments of collagen type IV form
"an extensive
irregular
polygonal
network"
(Yurchenko, P. D. and Ruben, G. C. J. Cell Biol.
105,
2559-2568,
1987).
H<=Mever
the
SEM
appearance of basal laminae after cellular
extraction by a variety of methods is that of a
smooth sheet (Carison, E.C. e t al, Acta. Anat.
125, 14-22, 1986; Mc:Cluggage, S.G. and Low, F.N.
Am. J. Anat. 171, 207-216, 1984; Kcmuro, T. Cell
Tissue Res. 239 , 183-188, 1985). In the case of
the exposed corneal epithelium this srrooth sheet
has been shown to contain collagen type IV
(Meier, S. and Drake, C. Dev. Biol. 106, 83-88,
1984). We consider that the SEM appearance of
the lamina is a result of the packing of the
collagen type IV lattice with the 'amorphous
canponents' revealed by TEM. Our SEM results are
novel
that
they reveal the existence of
supralaminal fibrils. H<:Mever this is consistent
with the TEM appearance of the cell-matrix
interface in both the human (Alpin, J .D. et al,
J. Cell Sci. 79, 119-136, 1985) and monkey amnion
(King, B.F. Am. J. Anat. 157, 285- 307 , 1986)
where supralaminal fibrils have been observed.
The ability of isolated human amniotic epithelial
cells to deposit strcmal and basal laminal matrix
in vitro (Alitalo, K. et al, Cell, 19, 1053-1062,
1980; Aplin, J.D. et al, Placenta, 7, 377-389,
1986), and the absence of fibroblasts fran the
dense collagenous zone underlying the epithelium
(Bourne, G.L. Am. J. Obs. Gyn. 79, 1070-1073)
lend further support to the view that the
supralaminal (and immediately sublaminal) fibrils
are of epithelial origin.

B. Persky:
Where are the keratin filaments
located in Figure 13?
Why is it thought that
SDS extraction preserves keratin filaments?
Authors:
They occupy the main part of the
cytoplasmic space, being the major constituent of
the cytoplasm to sh= resistance to detergent
extraction.
This
property
in
cytoskeletal
canponents in general has been widely exploited
by
the
use
of
detergents
to
produce
'cytoskeletal' preparations. (Small JV Celis JE
(1977) .
Direct visualisation of the
10nm
filament network in whole and enucleated cultured
cells J. Cell Sci, ll_ 393-401).
D.R. Abrahamson: Your scanning and transmission
electron micrographs appear to show the presence
of collagen fibrils (probably collagen type III)
in an unusual location between the epithelium and
its basement membrane, as well as beneath the
basement membrane where they ccrnnonly oc=. Are
there other examples where basement membranes
face fibrillar collagen on both sides, or is this
unique to the anmion?
Authors: It looks as though this situation may
be unique to amnion, al though it may occur in
other systems and not have been detected yet.
Perhaps it is rrore obvious in amnion because of
the continued and highly accelerating rate of
growth throughout foetal develoµrent.
In other
more stable systems , a very small percentage
turnover may be expected, but this would be very
difficult to detect.

Reviewer IV:
There is a conceptual confusion
with regards to the basal lamina and the strcma.
"Basement membrane" and "basal lamina" are not
synonymous: basement membrane = basal lamina
(epithelial derived) + reticular lamina (stromal
derived).
The stranal portion of the basement
membrane never enters the discussion although it
is a major canponent of the basement membrane in
most systems. If the amnion is different, please
explain and discuss.
Authors: The attachment of the lamina densa to
the underlying strana must be of great importance
to the maintenance of tissue architecture in
developing tissues such as the amnion.
This
attachement would seem to be mediated at least in
part by anchoring fibrils which contain type VII
collagen (Keene, D.R. et al , J. Cell Biol. 104,
611-622, 1987), and are linked to anchoring
plaques within the stroma of the amnion.
Unbanded 12 nm type V collagen fibrils are also
of importance within the amnion for they "extend
fran the lamina densa well into the interstitium,
thereby forming an anchoring basement membrane
reticulum between the basal lamina and the
inters ti tium" (Modesti, G. et al, Eur. J. Cell
Biol. 35, 346-255, 1984) . We have undoubtedly
revealed these basal lamina associated fibrils
when looking at the stromal surface of the
basement rne.mbrane, and feel sure that they
contribute to the stabilisation of the interface
between the strana and the lamina densa.

D.R. Abrahamson: Is there any evidence that the
epithelium synthesizes this fibrillar collagen?
Authors:
Yes, both structural indications, and
labelling
studies
indicate
production
of
fibrillar collagen from the epithelium.
(Ref.1
and Aplin JD, Campbell S, Donnai P, Band JBL,
Allen TD (1986) .
Importance of Vitamin C in
Maintenance of the Normal Amnion.
Placenta ]__,
377-389.
T.F.
Robinson:
The last sentence of the
Conclusions
refers
to
the
porosity
vs.
impermeability of the laminal matrix.
Please
expand on this concept.
Authors: There are several experimental studies
on
amnion
permeability
indicating
that
macrarolecules produced on the maternal side
reach the amniotic fluid in the third to sixth
months of pregnancy.
H<:Mever, there is an
apparent limit on macrarolecular size to this
passage of materials, as fibronectin a large
macrarolecule appears to be produced locally, and
may be considered too large for simple diffusion.
Reviewer IV: The rrorphological observations are
interpreted strictly on the basis of the author's
assumptions about what the basement membrane
should be like without corroborative evidence
from
other
methods,
such
as
TEM,
imnunocytochemistry, and biochemistry.
HCM can
the authors justify their interpretations?
Authors: The basal lamina (or lamina densa) is
"an amorphous layer of fine filaments within an
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